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DESCRIPTION 
With  Appended  drarirg 
Published  liar .9,1959 

During  the  desiccation  of  consumption  goods  such  as  fish,  meat,  fruit,  and 
vegetables,  it  i3  important  to  prevent  irreversible  chenicel  and  structural 
changes  in  the  goods  to  be  desiccated  and  to  dessicate  goods  for  storage,  ship¬ 
ment,  and  sale  -which  contain  a  large  amount  of  dry  matter  and  are  best  suited  to 
this  procoss,  without  destzying  the  capacity  of  such  material  to  regain  its 
original  shape  by  reabsorbing  moisture. 

It  is  especially  necessary  to  take  into  account  the  tendency  of  undenatured 
protein  to  coagulate  rhea  very  much  heated,  the  necessity  of  protecting  substances 
sensitive  to  heat  which  taste  and  smell  good 9  83  well  as  the  vitamins  awl 
provitamins,  and  lastly,  the  necessity  of  avoiding,  in  most  cases,  the  breaking 
up  of  the  cellular  structure  cf  the  materials  involved. 

This  necessity  of  treating  the  goods  to  be  desiccated  carefully  has  hitherto 
bes  fulfilled  best  by  desiccating  the  goods  is  3  vacuum  between  heating  plates 
the  temperature  and  pressure  of  which  upon  the  goods  was  carefully  graduated, 
uhile  it  h3s  been  necessary  for  economic  reasons,  on  the  other  hand,  to  refrain 
frora  desiccating  the  goods  by  freezing  them,  a  process  during  which  the  whole 
moisture  content  of  the  goods  ua  s  frozen  and  removed  purely  by  sublimation. 

There  is  needed  for  this  purpose  so  complete  s  vacuum  and  such  a  complicated 
and  expensive  apparatus  that  actual  desiccation  by  freezing  can  only  be 
considered  in  tho  case  of  products  having  a  much  greater  value  per  unit  of  weight 
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than  ordinary  consumers’  goods. 
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e  in  question  is  desired  to  she-;;  a  method  of  desiccation  by 

of  eh  come  section  goods  of  the  hied  mentioned  con  bo  desiccated  quickly, 
effee lively,  and  cheaply  v;ith  a  simple  apparatus  until  they  have  s  very  high  content 
of  dr.-  ma.u-r,  without  incurring  the  rich  of  irreversible  changes  and  the  necessity 
of  ca.  fully  watching  all  phases  of  the  process. 

The  invention  relates  to  a  procsss  of  desiccating  materials  sensitive  to  heat 
in  a  vacuum,  end  its  characteristic  consists  in  the  fact  that  the  good3  to  be 
desiccated  by  evaporation  in  a  vacuum  without  the  introduction  of  heat  and  at  an 
absolute  pressure  of  from  1  to  6  mm  of  mercury,  are  wholly  or  partly  frozen, 
whereupon  the  actual  desiccating  process  takes  place  in  a  less  complete  vacuum, 
aanoly,  under  an  absoluto  pressure  of  from  5  to  30  mm  of  mercury,  during  an 
introduction  of  heat  which  at  least  equals  the  quantity  of  the  heat  liberated  by  the 
malting  and  evaporation  of  the  water  removed  per  unit  of  time,  and  which  is 
thus  adapted  to  the  condition  of  the  goods  being  desiccated  so  that  the  overheating 
of  such  goods  is  avoided. 

Tinea  the  goods  to  be  desiccated  in  this  manner  are  first  converted  by 
prolininary  evaporation  thru  freezing  into  a  condition  in  which  they  are  well 
protected  from  injury  by  heat,  the  actual  vacuum-desiccation  can  then  be  effected 
with  a  moderate  vacuum  and  the  introduction  of  groat  heat,  without  danger  that  the 
said  goods  will  be  Injured  by  the  heat* 

is  the  desiccation  gradually  proceeds  and  approaches  completion,  the 
temper a turo  of  the  goods  undergoing  desiccation  rises,  and  the  heat  thereby 
accumulated  in  them  can  be  utilized  by  one  type  of  construction  of  the  invention, 
in  causing  a  sub 3 oa.ua nt  after-de3iccatioa  thru  the  use  of  a  very  complete  vacuum, 
at  aa  absolute  pressure  of  less  than  5  mm  of  mercury,  completely  car  mainly  without 
the  introduction  of  heat.  The  last  vestiges  of  moisture  will  thus  be  expelled 
from  the  goods  subjected  to  desiccation,  and  they  will  be  oooled  off  before  they 
era  gain  subjected  to  the  action  of  the  air# 

It  is  c:r?cdieat  that  this  process  be  executed  with  the  goods  to  be 
cl -sicca  tad  inserted  in  a  relatively  thin  layer  between  the  heating  pla  tes  sad 
preferably  resting  on  and  covered  by  loose,  thin  trays  or  metal  plates,  since  durirg 
the  aotual  doeiecstion  process  they  are  kept  pressed  betweon  the  heating  plates 
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in  the  way  fusnri bod  is  order  to  ir.crooso  the  transmission  of  hc-ot,  and  the 
busting  plutas  are  then  kept  ay  ike  invention  from  coming  in  contact  with  the 
~cad z  subjected  to  desiccation,  ana  do  not  exert  any  pressure  on  them  during 
the  preliminary  freezing  and  any  subsequent  desiccation.  This  causes  the 
execution  of  all  stages  of  tin  process  in  the  ray  which  promotes  the  process 
to  the  grossest  possible  extent  and  protects  the  goods  subjected  to  desiccation 
froa  being  overheated  and  crushed. 

The  invention  also  relates  to  a:,  installation  for  the  execution  of  the 
process,  and  this  installation  cay  consist  of  a  vacuum  chamber  with  heating 
plates  betneea  uhick  the  goods  nay  be  inserted  and  pressed,  and  an  evacuating 
system  connected  with  the  chamber.  This  system  i3  designed,  according  to  the 
invention,  both  to  create  and  maintain  a  nearly  complete  vacuum  characterized 
by  an  absolute  pressure  of  from  1  to  6  am  of  mercury,  and  a  less  complete 
vacuum  the  absolute  pressure  in  whifth  amounts  to  from  5  to  30  cm  of  mercury. 
There  is  thus  obtained  by  using  an  evacuation  system  characterized  by  two 
different  but  veil-defined  working  pressures,  the  possibility  of  utilizing 
a  satisfactory  operating  economy  during  every  stage  of  the  process, 

4  type  of  evacuation  system  which  it  is  expedient  to  construct  in 
accordance  with  this  invention  comprises  two  series-connected  steam-driven 
injectors  designed  to  be  kept  in  operation  singly  or  together  so  that  two 
different  degrees  of  incomplete  pressure  are  available,  both of  which  are 
(”ig,l  on  Page  1-4,  entitled  "Appended  to  the  Description  of  Patent  Ho.86648"), 
created  during  the  complete  utilization  of  the  components  used  in  thin 
connection  and  are  thus  characterized  by  the  utmost  econosy. 

The  invention  is  schematically  illustrated  in  the  drawing,  which  shows  one 
way  in  which  the  installation  designed  to  execute  the  aforesaid  process  nay  be 
constructed.  1  in  the  drawing  denotes  a  desiccating  cabinet  designed  to  enclose 
a  nearly  complete  vacuum  end  containing  a  pile  of  heating  plates  2,  only  the 
uppermost  and  lowest  of  which  are  ohora,  and  which  are  designed  to  be  moved 
ta-ord  end  way  from  each  other  so  thst  ths  goods  subjected  to  desiccation  can 
inserted  and  squeezed  between  them.  The  heating  plates  are  hollos  and  are 
designed  to  permit  ths  passage  of  a  heat-developing  medium  thru  them,  which 
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e-tcr-  tnru  tr.s  pipe  3  3rd  leaves  thru  the  tula  4,  the  cor.r.scticr.s  of  which  tith  the 
separate  haatiuj  pistes  are  tot  showr.  ir.  detail.  This  nay  be  accomplished  for  imatan.ee, 
ith  the  aid  cf  a  flexible  tube. 

Tocre  is  connected  tit'r.  the  desiccating  cabinet  an  evacuation  system  consisting 


of  two  cerics-connectod  steam- jet  ejactar3  5  and  6,  to  ■which  the  driving  steam  is 
condac .ad  ti.ru  a  pipe  7,  and  which  ere  set  in  operation  end  stopped  separately  with 
the  aid  cf  the  respective  cut-off  valves  16  and  17.  The  outlet  from  the  lest  ejector 
6  leads  to  a  condenser  8,  which  receives  coolant  water  thru  pipe  9,  and  from  which  the 
coolant  water  and  condensate  are  pumped  by  a  pump  12  thru  a  pipe  13,  and  which  sends 
the  waste  water  thru  a  pipe  14  to  the  cistern  15. 

7ne  use  of  the  apparatus  shown  in  one  type  of  construction  of  the  invention  will 
bo  seen  from  the  following  example. 


Fillets  of  fish  are  placo.1  in  a  uniformly  thin  layer  in  aluminum  trays  each  of 
which  is  covered  with  an  aluminum  cover,  which  is  kept  by  a  spring  at  such  a  distance 
frea  the  tray  that  there  is  no  direct  contact  between  the  goods  undergoing  dessication 
and  the  cower- plate.  Each  of  tbs  plates  is  then  placed  at  an  interval  between  the 
movable  heating  plates  2  in  the  dassi eating  cabinet,  while  the  heating  plates  are  kept 
cool  with  the  aid  of  a  heat-developing  medium  such  as  water,  for  instance,  flowing 
thru  them.  The  desiccating  cabinet  is  closed  air-tight,  enclosing  a  vacuum,  and  the 
water-jet  ejector  11  is  set  in  operation. 

Chen  the  most  complete  vacuua( characterized  by  an  absolute  pressure  of  about  JO 
mm)  that  can  be  created  only  by  the  water- jet  ejector  11  has  been  attained,  both 
steam  -jet  ejectors  5  and  8  are  set  in  opera  tlon,  thereby  the  most  complete  vacuum 
possible  is  created  in  the  desiccating  cabinet,  1,  tamely,  an  absolute  pressure  of 
about  3  mm  of  mercury.  At  this  low  pressure  the  goods  undergoing  desiccation,  which 
normally  have  a  high  water  content,  will  iisaedLately  freeze  as  a  result  of  loss  of 
beat,  thru  automatic  evaporation. 

The  nearly  complete  vacuum  will  be  maintained,  for  instance,  during  about  15 

'xutos,  during  which  ■  sufficiently  large  pert  of  the  goods  undergoing  destination 

.11  bs  frozen.  The  quantity  of  watar  that  will  be  evaporated  during  this  period 

1 


-s  very  nnnll,  and  there  is  consoc'-cntly  only  a  very  snell  cuer. .1  -_y  of  driving 
sieen  needed  in  order  to  create  end  reel-  in  this  nearly  ccr.plcis  vacua-  curing 
the  freezing  period. 

After  the  aforesaid  goods  have  been  -wholly  or  partly  frozen  in  this  ray,  the 
temperature  of  the  heating  plates  is  raised  by  the  passage  of  a  sui.cblo  her-tJng 
medium  such  as  hot  water  or  steam,  for  example,  and  one  of  the  cteen-Jct  ejectors 
is  simultaneously  stopped,  so  that  a  less  complete  vacuum  at  an  absolute  pressure 
of  between  5  and  30  nm  of  mercury  can  non  be  maintained  in  the  desiccating  cabinet 
1.  A  very  rapid  evaporation  of  the  moisture  content  of  the  aforesaid  goods  will 
occur  under  these  circumstances,  but  only  a  moderate  quantity  of  the  driving  steam 
trill  be  used,  and  the  said  goods  will  remain  at  a  low  temperature  partly  as  a 
result  of  the  preceding  freezing  process,  and  pertly  because  the  evaporation  occurs 
in  a  vacuum* 


At  this  stage  of  the  process,  during  which  tbs  actual  desiccation  takes  place, 
heat  can  be  brought  in  only  thru  radiation  to  the  top  of  the  layer  of  material, 
and  conduction  to  its  bottom,  but  it  will  be  possible  to  bring  about  a  very  great 
increase  of  the  speed  of  the  desiccation  process  provided  the  heating  plates  are 
brought  closer  together  in  the  manner  already  described,  so  that  the  goods  idll 
be  squeezed  between  them.  Owing  to  the  partly  frozen  condition  of  these  goods,  the 
squeezing  thereof  between  the  heating  plates  can  be  effected  without  danger  of 
crushing  or  overheating  them  and  without  the  necessity  of  any  especially  careful 
graduation  and  watching  of  the  degree  of  compression  end  the  temperature  of  the 
heating  plates.  Thus,  the  latter  may  have  a  temperature  of  fully  120°C  during  the 

first  part  of  the  actual  desiccating  process.  Then  the  temperature  of  the  said 

‘\ 

goods  begins  to  rise  during  the  latter  part  of  the  actual  desiccation  period,  the 

\ 

temperature  of  the  heating  plates  will  be  reduced  gradually  or  by  steps  to  about 

i 

40°C,  for  instance.  The  desiccation  process  can  be  continued  during  from  4  to  6 
hours  in  this  way,  and  when  the  goods  themselves  have  readied  e  temperature  of  40°C, 
for  example,  toward  the  end  of  this  period,  the  condition  of  beat  into  them  from 

the  heating  plates  is  interrupted  by  stopping  the  circulation  of  the  heating  medium, 

i 

tar  instance,  and  the  pile  of  plates  is  opened,  whereupon  the  nearly  complete 
vacuum  characterized  by  an  absolute  pressure  of  about  3  mm  of  mercury  la  again 
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the  Ec.ua  goods 


and  the  iott^r  aro  cooled  off. 


Both  ...a  separate  steps  of  the  proco3--  and  the  components  of  the  installation 
nay  ho  changed  in  different  ways.  Thus,  the  evacuation  system  nay  be  organized  in 
a  different  nay  than  by  comprising  iwo-scries-coimected  steam- jet  ejectors,  since 
its  only  essential  feature  consists  partly  in  the  creation  and  maintenance  of  an 
effective,  economic,  and  nearly  complete  vacuum  vrhich  can  freeze  the  said  goods 
as  a  result  of  the  evaporation  from  them,  and  partly  in  the  creation  of  a  less 
complete  vacuum  permitting  the  economical  vacuum  desiccation  of  goods  protected 
by  freezing  them.  The  steam-condensing  system,  when  steam-operated  ejectors  are 
used,  is  of  the  usual  type,  since  there  may  only  be  used  a  suitable  condenser 
and  an  air-pump  connected  therewith,  which  nay  either  be  a  volumetric  pump  or  a 
dynamic  pump  of  ary  suitable  type. 

The  invention  has  been  described  in  the  precelng  part  eff  this  Patent  in 
connection  with  the  desiccation  of  genuine  consumers'  goods,  but  it  can  also 
be  suitably  used  in  connection  with  other  articles,  such  as  foodstuffs,  medicinal 
products,  and  other  products  sensitive  to  heat. 

PATENT  CIAT1 

1.  A  process  of  vacuum-desiccation  of  materials  sensitive  to  heat, 
cnaracterlzed  by  the  fact  that  the  goods  to  be  desiccated  are  wholly  or  partly 
froze!. thru  evaporation  in  a  vacuum,  without  the  introduction  of  heat  and  at  an 
absolute  pressure  of  from  1  to  6  mm  of  mercury,  whereupon  their  actual  desiccation 
is  effected  at  an  absolute  pressure  of  from  5  to  30  am  of  mercury  accompanied  by 
the  introduction  of  heat,  the  latter  of  which  is  at  least  equal  to  the  quantity 
of  heat  liberated  by  the  melting  and  evaporation  of  the  water  per  time  unit, 

and  is  moreover,  adjusted,  to  the  condition  of  the  said  goods  in  such  •  way  as  to 
prevent  the  overheating  thereof. 

2.  A  pro&oss  like  that  described  laths  above  Claim,  characterised  by  the 
fact  that  the  desiccation  is  terminated  by  a  short  after-deaiecation  in  s  nearly 
complete  vacuum(«t  an  absolute  pressure  of  5  na  of  mercury)  and  wholly  or  mainly 
without  the  introduction  of  heat. 
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3.  A  prce-cs  like  that  desert'-  -  in  Clui:  1  ex*  2,  eu.-:  r.g  th  c  r;  id  goods 
are  placed  Leno:*  heating  plates  a  r. — rely  thin  layer  :r.t  preferably  rest  ins 
on  end  covered  oy  ti.in  trays  or  metal  plates.  These  goods  ere  kept  pressed  between 
the  heating  plates  durins  the  actual  desiccating  process  in  order  to  increase  the 
transmission  or  heat.  7ni3  type  of  the  invention  is  characterised  by  the  fact 
that  the  heating  plates  arc  kept  apart  during  the  preliminary  freezing  process  end 


any  after  -desiccation. 

4.  An  installation  designed  to  carry  out  the  process  described  in  Claire  1,2, 
or  3,  and  consisting  of  a  vacuum  c hauler  with  heating  plates  between  which  the  goods 
can  be  placed  and  pressed,  and  an  evacuation  system  connected  with  this  chamber, 
characterised  by  the  fact  that  the  evacuation  system  is  designed  to  create  and 
maintain  both  a  nearly  complete  and  a  less  complete  vacuum  characterized  by  an 
absolute  pressure  of  from  1  to  6  cr  from  3  to  30  am  of  mercury,  respectively. 

5.  An  installation  like  that  described  In  Claim  4,  characterized  by  the 
fact  that  the  evacuation  system  comprises  two  sarlea-oonnected  steam-operated 
ejectors  designed  to  be  kept  in  operation  singly  or  simultaneously. 


Publications  to  which  attention  is  called: 
Danish  patent  No.  67997 
German  patent  No.  566555 
"Prance  Pharmacia",  Paris,  1954*  No.2 
"Cry a  Dessication",  ?p  93-94,  by  5.  Veraoia. 
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DANSIC  PATENT  NR.  86648 

D1REKTORATET  FOR  PATENT- OC  VAREMfiRKEV/ESENET.  KODENHAVN 


AKTIESELSKABET  ATLAS, 
Kabenhavn. 

Frcmjangsmide  og  anlseg  til  vakuiun- 
torring  af  varmefolsomme  material er. 

Patent  udstedt  den  15.  december  1958. 
Patcnttiden  lobcr  Ira  den  3.  november  1955. 


BESKKIVELSE 
med  tilhorcnde  tegning 
offcntliggjort  den  9.  mart*  1959. 

Ved  tarring  at  komumvarer,  sisom  tisk, 
kod.  frugt  og  gronlsager.  er  det  vigt'gt  at  und- 
i  gi  irreversible  kemisl.c  og  strukturrlle  tendrin- 
j  ger  at  torregodset  og  at  gcnnemlore  torringcn 
'  til  det  tor  opbcvaring,  forsendcls  _■  og  forhand- 
'  ling  bcdst  cgncde  store  to.-stolm  Jhold,  uden  at 
materialets  evne  til  ved  opblooning  at  genan- 
’  tage  sin  oprindelige  skikkelse  gir  tabL 
i  Der  mil  her  navnlig  tage*  hensyn  til  dc 
.;  udenaturerede  proteiners  tilbojelighed  til  kna- 
gulering  ved  toi  stccrk  opv.irmning,  til  beskyt- 
:  tclse  af  varmctolsomme  sr.iags-  og  aromas  tot¬ 
ter  samt  vitaminer  og  provitaminer,  og  cndelig 

•  i  de  fleste  tiltaeldc  til  undgielse  af  spnengning 
I  af  de  pigaeldcndc  materialers  celleslruktur. 

Qissc  krav  til  skinsom  bchandling  af  lorre- 
‘  godset  bar  man  hidtll  beds!  imudckommct  ved 
.  at  anvcndc  vakuumtorring  med  godset  indlagt 

•  mellem  varmepladcr,  hvis  tempcratur  og  tryk 
;  mod  godset  blev  omhyggcligt  graduerct  hvor- 

imod  man  at  okonomiskc  grur  ’e  bar  mittet  se 
bort  fra  anvendelse  af  -gentlig  trysningslorring, 

:  hvor  godset*  fugtighedsindhold  i  sin  hclhcd  Iry- 
i  scs  og  fjemes  ved  ren  sublimation.  Hcrtil  krne- 
'  ves  der  nemlig  si  krattigt  vakuum  og  et  si 
komplicerct  og  dyrt  apparatur,  at  egcntlig  frys- 
i  ningstorring  kun  kan  komme  pi  tale  over  for 
/  produkter  med  en  vxsentlig  hojere  vserdi  pr. 
vargtenhed  end  saedvanlige  konsumvarer. 

Den  foroliggende  opfindelse  har  til  formil 
at  anvisc  en  torremetode,  ved  hvilken  konsum¬ 
varer  at  den  omhandlede  art  kan  torres  hurtigt, 
ratiunclt  og  billigt  med  et  simpelt  apparatur  til 
meget  hojc  torstofindhold  uden  rislko  for  irTe- 
j  veniblc  tendringcr,  og  uden  at  processen  k ne¬ 
ver  omhyggolig  ovcrvigelse  i  alle  laser. 

Opfindclscn  an  gir  en  fremgangsmide  til 
-  vakuumtarring  af  varmefalsomme  matcrialer, 
og  det  for  opfindelsen  ejcndommetlge  bestir  i, 
:  at  torregodset  ved  fordampning  i  vakuum  uden 
:  vurmetilforscl  og  ved  et  tryk  pi  1-8  mm  Mg  aba. 
belt  eiler  del  vis  bringaa  i  froaart  Ulstaad,  bvor- 
i 
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efter  den  eger.tligc  birring  finder  sled  i  mindre 
krattigt  vakuum.  nemlig  ved  cl  tryk  pi  5-30  mm 
Hg  abs.,  under  en  varmetilforsel,  der  mindst 
daikkcr  den  pr.  tidsenhed  fjernede  vandma;ng- 
des  smeltnings-  og  fordampningsvarme  og  iov- 
rigt  er  afpasset  saiedes  etter  torregodsets  tll- 
stand,  at  overhvdning  af  torregodset  undgis. 

Som  folgc  af  at  torregodset  pi  denne  mide 
forst  ved  en  indledende  fordampningstrysnmg 
bringes  i  en  tilstand,  i  hvilken  det  er  godt  be- 
skyttet  mod  varmebcskadigelsc,  kan  den  egent- 
lige  vakuumtorring  dcrefter  gennemtores  med 
moderat  vakuum  og  kraftig  varmetilforsel  uden 
risiko  for  varmebcskadigelse  af  torrcgooscL 

Efterhinden  som  torringcn  skrider  frem  og 
nsermer  sig  sin  afslutning,  stiger  torregodsets 
tempcratur,  og  den  herved  akkumulcrcde  varme 
i  torregodset  kan  itolge  en  udforclscsform  for 
opfindclscn  udnyttes  til  at  bevirke  en  kort  cf- 
lertorring,  ved  at  dcr  umiddclbart  for  proces- 
sens  afslutning  piny  anvcndcs  krattigt  vakuum 
-  under  5  mm  Hg  abs.  -  hell  eiler  hovcdsagelig 
uden  varmetilforsel.  Herved  vll  de  sidstc  res  ter 
at  fugtighed  i  torregodset  uddrives,  og  torre- 
godset  afkolcs,  inden  det  piny  udsscttcs  for  luf- 
tens  pi virkning- 

Fremgangsmiden  gennemfores  hensigts- 
nuessigl  med  torregodset  anbragt  i  forholdsvl* 
tyndc  lag  mellem  varmepladcr  -  fortrinsvis  hvi- 
lcndc  pi  og  dackkct  af  lusc  tynde  bakker  eiler 
metalplader  -  idet  dot  under  den  cgentllge  tor- 
ring  pi  kendt  made  holder  presset  mellem  var- 
mepladcmc  til  forogclse  af  varmeoverforir  ge 
og  varmeplademe  holder  da  ifolgc  opfindelsen 
ude  at  bvroring  med  torregodset.  henholdsvts 
udover  Ikkc  noget  tryk  pi  dette,  under  den 
indledende  frysning  og  den  evcntucllc  eftertor- 
ring.  Herved  opnis,  at  alle  stadier  af  den  sam- 
lcdc  proces  udferes  pi  er  mide,  der  i  storst 
mulig  grad  medvirker  til  at  tremme  proecssens 
forlob  og  skine  torregodset  mod  overhedning 
og  knusning. 

Opfindelsen  angir  ogsi  et  anlseg  til  udferel- 
se  af  fremgangsmiden,  hvilket  anlirg  kan  besti 
af  et  vakuumkammer  med  varmepladcr,  mellem 
hvllkc  godset  kan  indltcgges  og  presses,  samt  et 
tU  kammerct  slutlet  evakueringssystem,  og  eva- 
kueringssystemet  cr  da  ifulge  opfindelsen  ind- 
rettet  til  ut  bevirke  og  opretholde  dels  et  kraf- 
tigt  vakuum  inden  for  intcrvallct  1-8  mm  Hg 
abs.,  dels  et  mindre  krattigt  vakuum  inden  for 
intcrvallct  5-30  mm  Hg  abs.  Ved  tiled ct  at  an- 
vende  et  evakueringssystem  med  to  forskelllge, 
hver  for  tig  vcldcftncredc  arbejdstryk  opnir 
man  mulighed  for  en  tllfredsstlUcnde  drifts- 
skonomt  1  alle  stadier  af  processed. 

I  en  bensigtsnuesslg  udferelseafnrm  inde- 
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holder  ovakm  r.ng*>y>t4  nu-t  ifolge  opfindcls.cn 
to  Miienoi.Jedo  d.impdrt-vnc  cjcklorcr.  dcr  i*r 
indtvUcl  til  .it  h*»Idc>  i  drift  cnkcltvis  elk  :  ■at:;- 
i.voiwd  dcr  ]u  naturiig  made  di.sponercs 
uvv’i  lu  fiii  Iiig4*  (trader  af  undertryk.  del'  bei¬ 
ge  lilveji  bi  ir.go  under  fuld  udnyttel.se  af  der- 
ur.dcr  «nvendle  komponenter  og  sdlcdes  ined 
den  bedst  mulige  okonomi. 

Opfmdel>en  er  an>kueliggjort  pa  tegningen, 
der  j  .'kematisk  form  visrr  en  udfurelse.sform  for 
et  anl.eg  til  frcmgangsmddens  udfunlse. 

i\i  tegnmgen  bvH'giicr  1  et  torrc>kub.  der  er 
indretiet  til  at  aflukkcs  vakuumttct,  og  som  in- 
dehokier  en  Mabel  varmeplader  2,  af  hvilke  kun 
den  ovorMe  <>g  den  nederste  cr  vist,  or  som  pa 
p.i^seiide  ikke  mermen*  vist  made  er  indrettet 
til  at  merinos  til  og  fjernes  fra  hinanden,  sd  at 
torregods  kan  indkegges  og  klcmmes  imellem 

dcm.  Varmepladernc  cr  hule  og  indrettet  til  at 
gcnnemMrommcs  af  et  varmi  udvekslingsmc- 
dium.  der  tilforcs  gennem  on  ledning  3  og  bort- 
ledes  gennem  cn  ledning  4.  hvis  forbindclsor 
med  do  enkeltc  varmeplader  ikke  or  vist  i  cn- 
keltheder.  Don  kun  f.  eks.  vrerc  udfort  ved 
hj:clp  af  bojelige  ror. 

Til  torrcskabci  cr  sluttet  ct  cvakucringssy- 
Mem  bestaendc  af  to  serieforbundne  dampstra- 
leejektorer  5  og  6.  der  far  tilfort  drivdamp  gen¬ 
nem  cn  ledning  7  og  kan  sxttcs  i  og  ud  af  virk- 
somhed  sc  pa  rat  ved  hjadp  af  afsp;crringsvcnti- 
ler  henholdsvis  16  og  17.  Afgangen  fra  den  sid- 
stc  cjcklor  C  er  fort  til  cn  kondensator  8,  der  fir 
tilfort  kolevand  gennem  cn  ledning  9,  og  hvor- 
fra  kolcvand  og  kondensat  udpumpes  gennem 
cn  afgangsledning  10  ved  hj;rlp  af  cn  konden- 
satpumpc  15.  der  levcrer  til  cn  samlebrond  18. 

Kondensatorcn  kan  vacre  cn  indsprojtnings- 
kondensator  ellcr  cn  ovcrfladckondcnsator  of  cn 
hvilken  som  heist  onsket  type,  og  den  har  pd 
saedvanlig  made  cn  luftpumpc,  der  her  cr  vist 
som  cn  vandstralccjektor  11,  der  far  tilfort  tryk* 
vand  fra  en  pumpe  12  gennem  cn  ledning  13,  og 
som  afgiver  spildevundet  gennem  cn  ledning  14 
til  b render  18. 

Dct  viste  apparats  anvcndelsc  ifolgc  cn  ud- 
forelscsform  for  opfindelscn  vil  fremgd  af  dct 
folgendc  cksempcl. 

Fiskcfilctcr  anbringes  i  jaevnt  tykke  lag  pi 
uluminiumsbakker,  der  hver  dcckkcs  mod  cn 
dakpladc  uf  aluminium,  der  ved  fjedre  holdes  i 
cn  sadan  afstand  fra  bakken,  at  dcr  ikke  cr  di- 
rektc  beroring  mcllcm  ♦urregodset  og  dackpla- 

dcn.  Hercfler  indsa*ttcs  bakkerne  i  hvert  sit 
mcllemrum  ~icllom  dc  bcvacgeligc  varmeplader 
2  i  torreskabet,  hvorundcr  varmcpladcme  hol- 
dcs  afkolct  ved  hj^lp  af  gcnncmstrommcndc 
varmeudvekslingsmedium.  f.  eks.  vand.  Torre- 
skabet  lukkes  vakuumtaet,  og  vandstralecjckto- 
ren  11  wettes  i  virksomhed. 

Nir  dct  kraftigstc  vakuum  -  ca.  30  mm  Hg 
abs.  -  sem  vandstrSlecjckloren  11  alcne  k:m 
Ircmbringe.  cr  n&ct,  ssettes  begge  dampstrilc- 
c;ck  torer  5  og  6  J  virkiomhcd,  hvorved  der  hur- 
tigt  frembrlngcs  dct  starkest  mulige  vakuum  i 
torreskabet  1,  ncmllg  ct  tryk  p4  ca.  3  mm  Hg 
abs.  Ved  dette  lave  tryk  vil  dct  Indsattc  tarre- 
gods,  dcr  normalt  har  ct  hsjt  vandindhold,  sje- 


bhkkcltgl  fryse  sum  folgv  uf  vuimdubct  ved 
selvfordampmng;  del  kr.ifiigc  vakuum  vedlige- 
holdes  f .  eks.  i  ca.  15  minutter,  hvorved  en  pas- 
sende  star  del  af  lorn-god  mI  bnngo  i  f russet 
lilMund.  Don  i  denne  perutde  fordamjicde  vand- 
m.cngdc  er  let  ringe.  og  der  knceo*  derfor  kun 
cn  fotluildsvis  ringe  nwcngdc  drivdamp  Ui  frem* 
bringel.se  og  opivtlioldclsc  af  dette  kraftige  un- 
dertvyk  i  fryseperioden. 

Efter  at  toi  regodsel  i>ii  denne  made  er  ble- 
vet  belt  viler  del  vis  gennemfi  asset,  h.evc*  var- 
mepladerne*  temperatur  ved  gennemledning  af 
et  passendc  varmemedium,  f.  vks.  varmt  vand 
filer  damp,  og  samtidig  sadtes  den  enc  damp- 
stralocjcktor  ud  af  funktion,  sMedes  at  der  nu 
kun  oprctholdcs  et  mindre  kraftigt  vakuum  pd 
mellem  5  og  30  mm  Hg  abs.  i  Uirrcskabcl  1.  Un¬ 
der  di.sse  omsUendigheder  vil  der  ske  cn  moget 
livlig  fordampning  af  lorrvgodsets  fugtigheds- 
indhold.  men  drivdampforbruget  vil  alligevcl 
vjcrc  moderat  pa  grund  af  dct  mindre  kraftige 
vakuum.  og  torregodset  vil  forblive  pd  cn  lav 
Icmpcratur  dels  som  folgc  af  den  forudgdende 
frysning,  dels  som  folgc  af  at  fordampningen 
sker  under  vakuum. 

Under  dette  stadium  af  processen,  ved  hvil- 
ket  den  cgentligc  turring  foregdr,  kan  varme- 
tilforselen  ske  alenc  ved  strdling  til  matcriale- 
lagenes  overside  og  ledning  til  dcrcs  underside, 
men  en  meget  vasentlig  forogclsc  af  tarrings- 
hastigheden  vil  kunne  opnas.  sifremt  varmepla- 
derne  pd  iovrigt  kendt  made  narrmes  til  hinan¬ 
den,  saledes  at  torregodset  presses  mcllcm  pla- 
derne.  Pa  grund  af  torregodsets  delvis  frosne 
tilstand  kan.  en  sddan  prosning  af  torregodset 
mellem  varmepladernc  gennemfores  uden  rlsiko 
for  knusning  og  overhedning,  uden  at  dcr  ud- 
kra-ves  nogen  sarlig  nojagtig  graducring  og 
overvagclsc  af  pressetrykket  og  varmcpladcmet 
Icmpcratur.  Varmepladcrne  kan  sdlcdes  ved  den 
forste  del  af  den  cgentligc  tcrrcproccs  have  en 
temperatur  pd  hclt  op  til  120' C.  Ndr  torregod- 
sets  temperatur  under  den  sidstc  del  af  den 
cgentligc  torreperiode  begyndcr  at  stige,  ned- 
sa*ttcs  varmepladcrncs  temperatur  gradvis  eller 
i  trin  til  f.  eks.  omkring  60rC.  Pd  denne  mddc 
kan  torringen  gennemfores  pd  4-6  timer,  og  ndr 
solve  torregodset  hen  lmod  periodens  afslut- 
ning  har  ndet  cn  temperatur  pd  f.  eks.  40CC,  af- 
brydes  varmctilforsclen  fra  varmcpladcme, 
f.  eks.  ved  at  cirkulationen  af  varmemedium 
standscs,  og  pladcstabclen  dbnes,  hvoreftcr  der 
pdny  tilvejcbringes  kraftig  vakuum  pd  ca.  3  mm 
Hg  abs.  ved  at  begge  dampstrdlcejcktorcr  5  og 
6  writes  i  virksomhed  cn  kort  tld.  Ved  denne 
eftertorring  fjernes  roster  af  vand  ved  sclvfor- 
dampning  under  udnyttelse  af  den  I  torregod¬ 
set  akkumulercde  varmc,  hvorved  torregodset 
afkolcs. 

Sdvcl  de  enkeltc  trin  1  fremgangsmddcn  som 
anlaeggcts  komponenter  kan  fiend  res  pd  forskcl- 
lig  vis.  Sdlcdes  kan  cvakuerlngssystemet  vsere 
udfort  pd  anden  mddc  end  i  form  af  to  aerle- 
forbundne  dampdrevne  ejektorer,  idet  dct  vac- 
sen  tlige  blot  er,  at  dcr  pd  ra  Lionel  og  akono- 
misk  mddc  kan  tilvejcbringes  og  oprctholdcs 
dels  et  forholdsvis  kraftigt  undertry k,  der  kan 


bevitfto  ft  >''11.1,^  .if  1.,, ,  ijjuiImI  Ved  selvfor- 
d..inpnt ng.  dlls  it  mmdre  kraftigt  uuderlryk. 
di-r  till.idt-r  okunoim.-k  vakuumtnriing  af  dot 
v.d  Ii.vMimtm  t>»  ■'kvtii-dr  tniiegods  Koiidni- 
M-ringv-ystemet  fur  dumpon.  n.ir  dor  l„  nyttos 
dampdrei  no  .  j.-ktur.  r.  (-r  knnvi  ntiun.  lt,  idi-t 
d.-r  blot  sk.d  furt-findus  on  ognrl  kondensatnr 
nk  in  dotil  sluttot  luttpumpo,  di-r  kun  va-re 
<  n  v"lum<  ,r*^  oiler  in  vilkarlig  egnct 

!»'  -‘1  dyn.,mtsk  pumi>e. 

Oj./imli  lM  n  i-r  t  di-t  foregoende  bi—krcvet 
i  fnrtnnd.-lM-  mid  tarring  ;if  eg.ntligc  knnsum- 
varvr.  >|Hiivlt  mevingsmidlcr.  mvn  kan  ftndc 
t  ilsva  rondo  unvendolse  pa  andro  produktcr, 
f.  vkv.  fodiTdolfiT,  medicinalvarcr  og  andro 
varmeftilsomme  produktcr. 


Palrnlkrav. 

1  Fremgangsmade  til  vukuumtorrtng  af 
varmefulsnmmc  matoriuler.  kcndctcj  net 
vvd,  at  turrigodsct  vod  fordampning  i  vakuum 
udun  varmotilfursel  «g  ved  ct  tryk  pi  1-6  mm 
lifi  abs.  hilt  oiler  dolvis  bringes  i  frossot  til- 
stand.  hvorefter  don  cgcntligc  turring  finder 
sled  vod  i*t  tryk  pa  5-30  mm  lift  abs.  under  on 
varmotilfursel,  dor  mindst  datkker  den  pr,  tids- 
enhod  fjemode  vandimengdes  smcltnings-  og 
fordampningsvarmc  og  i  ovrigt  ct  afpasset  si- 
lodes  ofter  lurrogodsoU  tilsland.  at  overhedning 
af  torregodset  undgis. 

2.  Fri-mgangsmidc  sum  don  i  krav  1  an¬ 
givnc.  kendetegnet  vod.  at  torringen  afslut- 
tos  mod  on  kort  eftortorring  i  kraftigt  vakuum 


-  under  5  nun  llg  abs.  -  o;;  holt  oiler  t  dot  v.o- 

M-j.ii.  ,i-  sjtii /* 

'  /ivn.f;.ir.»ni.icii-  som  di*n  i  kr.iv  1  rl.Vr 

-  o,;  vtil  )»VilktJi  Uji  i  i  ;  ..jiki 

i  foihoitlsviN  tyiidt*  hi i*  mrlJi-m  v.innr;,l;»i;.-r  - 
furtrinsvis  hvilonde  p.i  og  d.ekkct  af  lose  t.  .e 
bakker  oiler  mot.dplader  -  og  under  dor.  og  r.l- 
■  'Be  tonmg  holdes  prossot  mellem  vnimcpla- 
dorne  ti!  fmogolso  af  varmoovoi foringen.  k  on- 
do  t  e  g  n  o  t  vod.  at  varmepladomo  under  din 
tndlodomio  try-rung  og  den  cventuelle  cftcmir- 
ring  holdes  adskllt. 

4.  Anlu-g  til  udtorelse  af  den  i  krav  1,  2  oiler 
3  angivnc  fremgangsmade  og  bestaendc  af  ct 
vakuumkamtnor  mod  Varmoplader,  mellem  hvil- 
ke  godsel  kan  indla'gges  og  presses,  og  et  til 
kammeiet  sluttet  ovakucringssystcm,  kendo- 
tfgnet  ved,  at  evakueringssystemet  cr  jndret- 
tet  ti!  at  bevtrke  og  oprclhoMo  dels  et  kraftigt. 
dels  et  mindre  kraftigt  vakuum  liggende  inden 
for  intervallerne  henholdsvis  1-6  og  5-30  mm 
Hg  abs. 

5.  Anl.xg  som  dot  i  krav  4  angivnc,  k  e  n  d  e- 
t  eg  net  ved,  at  evakueringssystemet  indohol- 
dcr  to  seriekoblodc  dampdrevne  cjcklorcr  ind- 
retlet  til  at  holdes  i  drift  enkettvis  cllcr  sam- 
tidig. 
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